JP-A-2002-48952 



1/13 ^— is 



t) 



PATENT ABSTRACTS OF JAPAN 

(1 1 publication number : 2002-048952 
(43)Date of publication of application : 15.02.2002 



(51)Int.CI. 



602B 6/42 
G02B 6/38 
H01L 31/0232 
H01L 33/00 



(21 Application number : 2000-238586 
(22)Date of filing : 07.08.2000 



(71 Applicant : SHARP CORP 

(72)Inventor : IKUTA MITSUTOSHI 

TAKAOKA TAKASHI 



(54) OPTICAL TRANSMISSION DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an optical transmission device 
capable of surely protecting against entry of foreign matters from a 
plug-inserting hole, without using a protective cap that needs to be 
removed and stored. 

SOLUTION: The optical transmission device is characterized by the 
groove which is formed on the inner surface of the plug-inserting hole 
and which corresponds to a belt-like projection on the side of the plug 
of an optical fiber cable, and by the shutter which opens and closes 
inside the plug-inserting hole, on a rotating axis in a direction nearly 
perpendicular to a line connecting the groove of the plug-inserting hole 
and the inner surface part of the plug inserting area oppositely facing 
the groove. The structure of the device is such that a flock part 1 2a is 
installed, in conformity with the shape of a fiber cable holder 13c, on the 
inner side face of the plug-inserting hole 1 2. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] In the optical transmission device equipped with the light corpuscle child of light-receiving or 
luminescence who performs either at least, and the supporter which will carry out optical coupling if this light 
corpuscle child is held and the plug section of a fiber optic cable is inserted in a BURAGU insertion hole The slot 
corresponding to the band-like height of the plug section side face of a fiber optic cable is formed in the inside 
of said plug insertion hole. The optical transmission device characterized by preparing the shutter which sets a 
revolving shaft as an abbreviation perpendicular direction and an abbreviation parallel direction to the straight 
line which connects the part of the inside of said plug insertion section which counters the slot and this slot of 
this plug insertion hole, and is opened and closed inside said plug insertion hole. 

[Claim 2] The optical transmission device according to claim 1 characterized by taking up said slot after said 
shutter has closed. 

[Claim 3] The optical transm ission device according to claim 1 characterized by forming the block for restricting 
the amount of insertion at the time of inserting a fiber cable plug in the interior of said plug insertion hole. 
[Claim 4] The optical transmission device according to claim 1 characterized by forming the block for restricting 
the amount of insertion at the time of inserting a fiber cable plug in the side face of said interior the end section 
of a plug insertion hole when setting a revolving shaft as an abbreviation perpendicular direction to the straight 
line which connects the part of the inside of said plug insertion section which counters the slot and this slot of a 
plug insertion hole. 

[Claim 5] The optical transmission device according to claim 1 characterized by establishing the block for 
restricting the amount of insertion at the time of inserting a fiber cable plug in the lower part of said interior the 
end section of a plug insertion hole when setting a revolving shaft as an abbreviation parallel direction to the 
straight line which connects the part of the inside of said plug insertion section which counters the slot and this 
slot of a plug insertion hole. 

[Claim 6] The optical transmission device according to claim 1 characterized by forming the block for restricting 
the amount of insertion at the time of inserting a fiber cable plug in the upper part of said interior the end 
section of a plug insertion hole when setting a revolving shaft as an abbreviation parallel direction to the straight 
line which connects the part of the inside of said plug insertion section which counters the slot and this slot of a 
plug insertion hole. 

[Claim 7] The optical transmission device according to claim 4 characterized by preparing the stanchion for 
fulfilling the fixed fitting force at the time of insertion of the fiber cable plug section in the spring installation side 
face inside said plug insertion hole when setting a revolving shaft as an abbreviation parallel direction to the 
straight line which connects the part of the inside of said plug insertion section which counters the slot and this 
slot of a plug insertion hole. 



[Translation done.] 
* NOTICES * 
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JPO and, NCI PI are not responsible for" any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention carries out optical coupling of the fiber-optic 
cable inserted in the plug insertion hole to the light corpuscle child held inside in more detail about an optical 
transmission device, performs optical transmission, and relates to the optical transmission device carried in an 
AV equipment, an optical data transmission device, etc. 
[0002] 

[Description of the Prior Art] In recent years, transmission of the digital signal using optical communication has 
permeated the public welfare device. The protection feature for the protection to invasion of invasion of the dust 
for optical/mechanical joint of a carrier light-emitting part and the fiber-optic cable plug section, the flux at the 
time of substrate assembly, etc., invasion of a foreign matter, etc. is prepared for transmission/receive section 
of the fiber-optic cable used for them at the time of un-using [ which does not transmit using a fiber-optic 
cable ] it. 

[0003] The outline structure of the 1st conventional optical transmission device using a protective cap as such a 
protection feature is shown in drawing 8 and drawing 9 . In addition, drawing 8 shows the condition (protective- 
cap closed state) of having inserted the protective cap, and (a) is a side elevation and the front view which 
looked at (b) from the plug insertion opening side. Moreover, drawing 9 shows the condition (protective-cap open 
condition) of having removed the protective cap, and the front view which looked at (a) from the plug insertion 
opening side, and (b) are side elevations. 

[0004] As for the 1st conventional optical transmission device shown in drawing 8 and drawing 9 , 
insertion/sampling of a protective cap 101 are performed in the thing of an arrow head by which the light 
corpuscle child of luminescence or light-receiving who performs either at least is held to the electrode-holder 

100 interior, and inserts a protective cap 101 in the plug insertion hole 102 of an optical transmission device at 
the time of un-using it, i.e., the direction of drawing 9 (b). Thereby, at the time of un-using [ the plug section of a 
fiber-optic cable is not inserted in the plug insertion hole 102 of an optical transmission device to use ] it, with a 
protective cap 101, the plug insertion hole of an optical transmission device is sealed completely, and can 
prevent invasion of the foreign matter from the outside etc. 

[0005] However, in such a protective cap 101, since the hand ejection part is required, while a protective cap 

101 has geometrically, and an appearance becomes large, the action of removing a protective cap 101 is needed 
at the time of fiber-optic cable use. Furthermore, when the removed protective cap 101 has the need for 
storage again for wearing at the time of plug un-using it and the storage area was mistaken, it had the danger 
that a child would understand. 

[0006] On the other hand, there is an optical transmission device with an outside aperture shutter which does 
not use the protective cap 101 as shows outline structure to drawing 10 and drawing 1 1 as the 2nd conventional 
optical transmission device. In addition, drawing 10 shows a shutter closed state and (a) is a side elevation and 
the front view which looked at (b) from the plug insertion opening side. Moreover, drawing 1 1 shows a shutter 
open condition and the front view which looked at (a) from the plug insertion opening side, and (b) are side 
elevations. 

[0007] The light corpuscle child of luminescence or light-receiving who performs either at least is held to the 
electrode-holder 200 interior, and in connection with insertion/sampling of plug section 203a of the fiber-optic 
cable 203 in the direction of arrow-head X, the outside aperture shutter 201 is opened [ this optical transmission 
device ] in the direction of arrow-head Y and closed so that it may be shown in what [ what closes the plug 
insertion hole 202 of an optical transmission device with the outside aperture shutter 201, and protects it at the 
time of un-using it ] (b), i.e., drawing 1 1 . 
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[0008] Thus, by forming the outside aperture shutter 201, it becomes unnecessary, and since the shutter 201 is 
attached to the optical transmission device, there is also no need for storage, and the action of removing a 
protective cap at the time of fiber-optic cable use can be used now in comfort. 
[0009] However, the action which opens the shutter 201 outside is required, and there are no 1st 
aforementioned optical transmission device and great difference. Moreover, according to the case, after 
extracting the plug section, the action which closes [ that the shutter 201 has opened and ] it is also needed. 
Moreover, as equipment size, it has for closing motion of a shutter 201, and a hand is required not a little and 
becomes large somewhat. 

[0010] Furthermore, before using the protective cap 101 as shows outline structure to drawing 1212 and drawing 
13 as the 3rd conventional optical transmission device, there is an optical transmission device with an aperture 
shutter. In addition, drawing 12 shows a shutter closed state and (a) is a side-face sectional view and the front 
view which looked at (b) from the plug insertion opening side. Moreover, drawing 13 shows a shutter open 
condition and the front view which looked at (a) from the plug insertion opening side, and (b) are side-face 
sectional views. 

[0011] The light corpuscle child 304 of lumi nescence or light— receiving who performs either at least is held to 
the electrode-holder 300 interior, and at the time of un-using it, this optical transmission device closes the plug 
insertion hole 302 of an optical transmission device with the inner aperture shutter 301, and protects it. 
[0012] And with this configuration, respectively the rear face of a shutter 301 and the upper part inside of an 
electrode holder 300 are made to contact, the inside aperture shutter 301 rotates automatically in connection 
with insertion/sampling of plug section 303a of a fiber-optic cable 303, and the both-arms section of the spring 
305 equipped with the arm of the pair attached in the shank 306 used as a revolving shaft is opened and closed. 
[0013] That is, after having closed so that the plug insertion hole 302 may be closed, and rotating toward the 
electrode-holder 300 interior by setting a revolving shaft as a shank 305 by pushing a shutter 301 in order to 
insert plug section 303a, and a shutters 301 opening at the time of plug un-using it and extracting plug section 
303a, a shutter 301 is automatically closed like a basis according to the return force (elastic force) of a spring 
305. 

[0014] Thus, the closing motion action in said 2nd optical transmission device which is the fault point of the 

outside aperture shutter 201, and expansion of size are lost. 

[0015] 

[Problem(s) to be Solved by the Invention] However, there are the still following technical problems in said 3rd 
optical transmission device. 

[0016] That is, in the plug section of a fiber-optic cable, what was illustrated above is the square shape plug 
section, and the band-like height of the hemicycle of a pair is prepared as a guide height (303b of drawing 13 
(b)). And as shown in drawing 1414 , corresponding to this, the slot where the hemicycle of a pair counters is 
formed in the inside of the plug insertion hole 302 of an optical transmission device as a guide slot 307. 
[0017] Therefore, optical coupling can be carried out between the light corpuscle children 304 and the outgoing 
radiation end faces (or incidence end face) at the tip of plug section 303a of a fiber-optic cable which were held 
in the electrode holder 300 by making guide height 303b meet this guide slot 307, and inserting plug section 303a 
to a predetermined location. 

[0018] However, when the fiber cable side electrode-holder section is inserted in an electrode holder 300, 
determining the amount of insertion is realized because the cable holder section 303 contacts an electrode 
holder 300. Like 303b in the configuration of the electrode-holder section 303, when thin, as for the amount of 
insertion, the 303a section point is determined in an internal component. In this case, optical coupling is affected, 
a blemish is given to a cable end face and the component lens section, and optical transmission worsens. 
[0019] The slot corresponding to the band-like height of the plug section side face of a fiber-optic cable is 
formed in the inside of said plug insertion hole, and such contents set a revolving shaft as an abbreviation 
perpendicular direction to the straight line which connects the part of the inside of said plug insertion section 
which counters the slot and this slot of this plug insertion hole, and can say the same thing also as the optical 
transmission device characterized by to prepare the shutter opened and closed inside said plug insertion hole. 
[0020] This invention is made in order to solve the above technical problems, and it aims at offering the optical 
transmission device which can ensure protection to invasion of the foreign matter from a plug insertion hole etc., 
without using a protective cap with required removing and keeping it. 
[0021] 

[Means for Solving the Problem] In the optical transmission device equipped with the supporter which will carry 



file://C:¥Documents and Settings¥USER¥My Documents¥JPOEn¥JP-A-2002-48952.html 



2006/03/29 



JP-A-2002-48952 



5/13 <<— v 



out optical coupling if according to this invention the light corpuscle child of light-receiving or luminescence who 
performs either at least and this light corpuscle child are held and the plug section of a fiber optic cable is 
inserted in a BURAGU insertion hole The slot corresponding to the band-like height of the plug section side face 
of a fiber optic cable is formed in the inside of said plug insertion hole. The optical transmission device 
characterized by preparing the shutter which sets a revolving shaft as an abbreviation perpendicular direction 
and an abbreviation parallel direction to the straight line which connects the part of the inside of said plug 
insertion section which counters the slot and this slot of this plug insertion hole, and is opened and closed inside 
said plug insertion hole is offered. 

[0022] Thus, if it is in the constituted optical transmission device Since the shutter which sets a revolving shaft 
as an abbreviation perpendicular direction and an abbreviation parallel direction to the straight line which 
connects the part of the inside of said plug insertion section which counters the slot and this slot of a plug 
insertion hole, and is opened and closed inside said plug insertion hole is prepared Without removing and storage 
using a required protective cap, after the shutter has closed, the slot of a plug insertion hole can be taken up, 
and it becomes possible to ensure protection to invasion of the foreign matter from a plug insertion hole etc. 
[0023] As for the optical transmission device concerning this invention, it is desirable to be constituted so that 
said slot may be taken up, after said shutter has closed. 

[0024] Thus, since a slot will be taken up after the shutter has closed if constituted, it becomes possible to 
ensure protection to invasion of the foreign matter from a plug insertion hole etc. 

[0025] As for the optical transmission device concerning this invention, it is desirable that the block for 
restricting the amount of insertion at the time of inserting a fiber cable plug is formed in the interior of said plug 
insertion hole. 

[0026] If such a block (hit side) is established, the amount of insertion of the electrode-holder section and the 
fiber cable electrode-holder section can be determined regardless of the configuration of the cable holder 
section. 

[0027] The slot corresponding to the band-like height of the plug section side face of a fiber-optic cable in the 
optical transmission device concerning this invention is formed in the inside of said plug insertion hole. About the 
optical transmission device characterized by preparing the shutter which sets a revolving shaft as an 
abbreviation perpendicular direction to the straight line which connects the inside part of said plug insertion 
section which counters the slot and this slot of this plug insertion hole, and is opened and closed inside said plug 
insertion hole In the electrode-holder section which installs the spring used for closing motion of a shutter, a 
side face is not made by the spring installation side face on structure in a field. 

[0028] Then, as electrode-holder structure, the parts (subelectrode-holder 10b) which require fitting are needed 
for a wrap sake in the vacant side face (main electrode-holder 10a side face), and it becomes one optical 
transmission device electrode holder and one ( drawing 2 ) by fitting in with the parts. However, the fitting force 
at the time of the electrode holder formed only by fitting and insertion of the fiber cable plug section cannot 
acquire the fixed fitting force (EIAJ RC-5720). 

[0029] Therefore, a spring installation side face is made to raise the fitting force at the time of insertion of the 
fiber cable plug section, and it is EIAJ. It is desirable to prepare the stanchion ( drawing 16 , stanchion 400) for 
filling RC-5720. 
[0030] 

[Embodiment of the Invention] Hereafter, the gestalt of one operation concerning this invention is explained 
based on a drawing. In addition, the following contents are examples to the last, and do not limit especially this 
invention. 

[0031] The outline structure of the optical transmission device in the gestalt of this operation is shown in 
drawing 1 - drawing 4 , and drawing 16 . In addition, the front view of a shutter closed state with which drawing 1 
looked at a side elevation and drawing 2 (a) from the plug insertion opening side, The front view in the shutter 
open condition of having seen drawing 2 (b) from the plug insertion opening side, the top-face sectional view of a 
shutter open condition [ in / in drawing 3 (a) / cutting-plane-line A-A of drawing 1 ], The side-face sectional 
view of a shutter open condition [ in / in drawing 4 (a) / cutting-plane-line B-B of drawing 2 (a) ] and drawing 4 
(b) are the side^ace sectional views of the shutter closed state in the cutting plane line which cuts the volume 
section of the spring of drawing 2 (a). 

[0032] The optical transmission device in the gestalt of this operation makes the amount of insertion control 
uniformly irrespective of the configuration of an optical transmission device electrode holder (303 of drawing 
13 ), when a fiber cable electrode holder is inserted in an optical transmission device electrode holder. 
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[0033] Therefore, it is the structure which formed the block (302a) in the lower part in the electrode-holder 
insertion hole 302 interior in the configuration doubled with the configuration of 303a inside [ electrode-holder 
insertion hole 302 ] drawing 13 . 

[0034] This structure is about the optical transmission device characterized by preparing the shutter which the 
slot corresponding to the band-like height of the plug section side face of a fiber optic cable is formed in the 
inside of said plug insertion hole, sets a revolving shaft as an abbreviation parallel direction to the straight line 
which connects the part of the inside of said plug insertion section which counters the slot and this slot of this 
plug insertion hole, and opens and closes inside said plug insertion hole. 

[0035] The slot corresponding to the band-like height of the plug section side face of a fiber optic cable is 
formed in the inside of said plug insertion hole. About the optical transmission device characterized by preparing 
the shutter which sets a revolving shaft as an abbreviation perpendicular direction to the straight line which 
connects the part of the inside of said plug insertion section which counters the slot and this slot of this plug 
insertion hole, and is opened and closed inside said plug insertion hole It is the structure of preparing flocks 
section 12a in the side face drawing 2 and inside [ plug insertion hole 12 ] drawing 3 according to the 
configuration of fiber cable electrode-holder section 13c. 

[0036] Moreover, the slot corresponding to the band-like height of the plug section side face of a fiber optic 
cable is formed in the inside of said plug insertion hole. The optical transmission device characterized by 
preparing the shutter which sets a revolving shaft as an abbreviation perpendicular direction to the straight line 
which connects the part of the inside of said plug insertion section which counters the slot and this slot of this 
plug insertion hole, and is opened and closed inside said plug insertion hole Although it has main electrode-holder 
10a and subelectrode-holder 10b, each fits in and the electrode holder is formed, it has the structure of 
preparing a stanchion (400 of drawing 16 ) in main electrode-holder 10a. 
[0037] 

[Effect of the Invention] If it is in the optical transmission device concerning this invention, with the light 
corpuscle child of light-receiving or luminescence who performs either at least In the optical transmission device 
equipped with the supporter which will carry out optical coupling if this light corpuscle child is held and the plug 
section of a fiber optic cable is inserted in a BURAGU insertion hole The slot corresponding to the band-like 
height of the plug section side face of a fiber optic cable is formed in the inside of said plug insertion hole. It is 
characterized by preparing the shutter which sets a revolving shaft as an abbreviation perpendicular direction 
and an abbreviation parallel direction to the straight line which connects the part of the inside of said plug 
insertion section which counters the slot and this slot of this plug insertion hole, and is opened and closed inside 
said plug insertion hole. Therefore, since the shutter which sets a revolving shaft as an abbreviation 
perpendicular direction and an abbreviation parallel direction to the straight line which connects the part of the 
inside of said plug insertion section which counters the slot and this slot of a plug insertion hole, and is opened 
and closed inside said plug insertion hole is prepared Without removing and storage using a required protective 
cap, after the shutter has closed, the slot of a plug insertion hole can be taken up, and it becomes possible to 
ensure protection to invasion of the foreign matter from a plug insertion hole etc. 

[0038] Moreover, when the block which is a hit side with a fiber cable is formed in the interior of an optical 
transmission device electrode holder etc., the amount of insertion of the optical transmission device electrode- 
holder section and the fiber cable electrode-holder section can be determined as a constant rate regardless of 
the configuration of a cable holder. 

[0039] Furthermore, when the stanchion for fulfilling the fixed fitting [ side face / inside said plug insertion hole / 
spring installation ] force at the time of insertion of the fiber cable plug section when setting a revolving shaft as 
an abbreviation parallel direction to the straight line which connects the part of the inside of said plug insertion 
section which counters the slot and this slot of a plug insertion hole is prepared, the fitting force is made to 
raise, and it is EIAJ. RC-5720 can be filled. 

[Translation done.] 
* NOTICES * 

JP0 and NCIPI are not responsible for any 
damages caused by the use of this translation. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 is the side elevation showing the outline structure of the optical transmission device 
concerning the gestalt of operation of this invention. 

[Drawing 2] Drawing 2 is the front view showing the outline structure seen from the plug insertion opening side 
of the optical transmission device concerning the gestalt of this operation, and it is drawing in which (a) shows a 
shutter closed state and (b) shows a shutter open condition. 

[Drawing 3] Drawing 3 is a top-face sectional view in cutting-plane-line A-A of drawing 1 , and it is drawing in 
which (a) shows a shutter closed state and (b) shows a shutter open condition 

[D rawing 4] The side-face sectional view of a shutter open condition [ in / in drawing 4 (a) / cutting-plane-line 
B-B of drawing 2 (a) ] and drawing 4 (b) are the side-face sectional views of the shutter closed state in the 
cutting plane line which cuts the volume section of the spring of drawing 2 (a). 

[Drawing 5] It is a top-face sectional view for explaining the assembly of the optical transmission device 
concerning the gestalt of this operation. 

[Drawing 6] It is a top-face sectional view for explaining the assembly of the optical transmission device 
concerning the gestalt of this operation. 

[Drawing 7] It is the front view showing the outline structure which it was applied to the round shape plug and 
seen from the plug insertion opening side of what has a single guide slot. 

[Drawing 8] It is drawing showing the outline structure of the 1st conventional optical transmission device. 
[Drawing 9] It is drawing showing the outline structure of the 1st conventional optical transmission device. 
[Drawing 10] It is drawing showing the outline structure of the 2nd conventional optical transmission device. 
[Drawing 11] It is drawing showing the outline structure of the 2nd conventional optical transmission device. 
[Drawing 12] It is drawing showing the outline structure of the 3rd conventional optical transmission device. 
[Drawing 13] It is drawing showing the outline structure of the 3rd conventional optical transmission device. 
[Drawing 14] It is drawing showing the outline structure of the 3rd conventional optical transmission device. 
[Drawing 15] It is drawing showing the outline structure of the 3rd conventional optical transmission device. 
[Drawing 16] It is drawing which is established in the main electrode-holder section for a fitting force rise with 
the fiber cable electrode holder of the 3rd conventional optical transmission device and in which showing the 
stanchion of the optical transmission device concerning the gestalt of this operation. 



[Translation done.] 
* NOTICES * 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DRAWINGS 



[Drawing 1] 
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[Drawing 7] 




[Drawing 3] 
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[Drawing 5] 
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[Drawing 6] 
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[Drawing 10] 
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[Drawing 15] 




[Drawing 16] 
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